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ABSTRACT
Purpose: to evaluate the short-term clinical results of a double-bundle (DB) anterior cruciate ligament (ACL) reconstruction using an autologous Hamstring tendon.
Methods: seventy-four male patients who underwent primary double-bundle ACL reconstruction using anteromedial (AM) drilling approach from April to October 2015 at Hospital of 30/4 and Hospital for Trauma and Orthopedics. The following evaluation methods were used: clinical examination, Lysholm score and Tegner score.
Results: sixty-four patients who were followed up for a minimum of 6 months were evaluated. The Lysholm score were significantly better – from 84 points, the Lachman and pivot-shift test results were negative during up to 12 month follow-up. There were no severe complications.
Conclusions: DB ACL reconstruction using the anatomic drilling through anteromedial portal showed superior results regarding anterior and rotational stability during up to 12 month follow-up.
FULL TEXT
In ACL reconstruction, biomechanical studies have shown that DB reconstruction is better than single-bundle (SB) reconstruction regarding rotational stability1-3. Furthermore, a recent meta-analysis of randomized controlled clinical trials comparing SB versus DB reconstruction4-20 showed that DB reconstruction yields some superior results in objective measurements of knee stability and protection against repeat ACL rupture or a new meniscal injury after short-term follow-up21.
The objective of this study was to evaluate the short-term clinical results of a DB ACL reconstruction using an autologous Hamstring tendon in Vietnamese patients.
METHODS
Patients:
Seventy-four male patients came to the Lower Limp Department – Hospital for Trauma and Orthopeadics and the Orthopeadic Department – Hospital of 30/4 from April to October, 2015 for the complains of knee un-stabilities: giving way, cannot run, Lachman test (+), pivot-shift test (+)… and were diagnosed isolated ACL rupture with ACL footprint was over 12mm in length.
All the patients had medical insurance.
Sixty-four patients were periodic followed up from 6 to 12 months.
Surgical Technique:
A standard arthroscopic examination was performed through the AM and anterolateral (AL) portals. A ruptured ACL was confirmed arthroscopically. The remnant tissue of the ruptured ACL was peeled from the lateral wall of the intercondylar notch using a monopolar radiofrequency probe.
[image: ]






Arthroscopic knee examination


A longitudinal 3cm incision was made on the anteromedial tibial surface at the level of the pes anserinus. The Hamstring tendon was harvested, with a tendon stripper. The double-strand gracilis tendon was used for posterolateral bundle (PLB) and the double-strand semitendinosus tendon was used for anteromedial bundle (AMB). The mean diameter of the AMB graft was 5mm, and the mean diameter of the PLB graft was 6mm.
Hamstring graft preparation







Two tibial guidewires were inserted from the anteromedial surface of the tibia at the tibial tubercle level. The guidewire for the AMB was aimed at the center of the original AMB insertion with an angle of 650 from the joint line on the anteroposterior radiographic view. The guidewire for the PLB was aimed at the center of the original PLB insertion with an angle of 450 from the joint line on the anteroposterior radiographic view, so that the apertures of the 2 tibial tunnels could be independent.
2 tibial tunnel preparation









Guidewires for the femoral drill holes were inserted by the additional AM portal (more dital and medial compares to AM portal) at full knee flexion. The center of the femoral drill hole for the AMB was aimed at the 1:30 clock-face position of the intercondylar clock in the left knee, 6mm anterior (measured by a graduated probe) to the posterior bony edge of the lateral wall. The center of the femoral drill hole for the PLB was aimed at the 3:30 clock-face position of the intercondylar clock in the left knee, 6mm anterior to the posterior bony edge of the lateral wall, with arthroscopic observation from the AL or AM portal.
2 femoral tunnel preparation









The femoral side of the grafts were fixed with the cortical suspension devices. The AMB graft was first fixed with an interference screw at the tibial site. An initial force of 40 N was applied to the graft at 45 to 600 of flexion. Then, the PLB graft was fixed at 0 to 150 of flexion with the same manner.

Final arthroscopic examination
Post-operative x-ray









Postoperative Management:
The postoperative rehabilitation protocol was the same for all patients. Range-of-motion exercise from full extension to 1200 of flexion was started at 3 days after surgery. Partial weight bearing was allowed at 3 days, and this was gradually increased. Use of crutches was discontinued at 4 weeks. Knee muscle exercise was encouraged starting 6 weeks after surgery in the closed kinetic fashion. Running exercise was started at 3 months, first as jogging; the running speed was then gradually increased. Once 80% of full-speed running was achieved, athletic exercises related to the previous sports or desired sporting activities were initiated with detailed instructions. Athletic exercises were specific to each patient, depending on the kinds of sports previously engaged in, as well as the patient’s athletic level. Full athletic activities were allowed 6 months after surgery as long as the patient did not show any problematic symptoms in the joint, with sufficient muscle recovery (>80% of extension and flexion strength compared with the uninjured knee).
Clinical Evaluations:
The knee joint condition in the pre-operative period and at the final follow-up was evaluated based on side- to-side differences between the injured leg and uninjured leg.
The Lachman test were graded as negative, 1p, 2p, or 3p according to the International Knee Documentation Committee (IKDC) form22. The patient lying supine on a bed, the examined extremity is lifted from the bed, and the leg is extended from a position of 900 of flexion to full extension while a valgus and internal rotation moment is applied to the leg. The pivot-shift test was graded according to IKDC criteria22 (negative; 1p, glide; 2p, clunk; or 3p, gross).





Pivot-shift test









The Lysholm knee scale was used as a general knee evaluation method.
Preoperative and postoperative Tegner scores at final follow-up were recorded to assess the sports activity level23.
Peri- and postoperative complications were recorded.
Statistical Analysis:
Statistical analysis was performed with the SPSS software package. 
RESULTS
10 patients were lost to follow-up after 1 year.
Mean time of follow-up was 8.6 months.
Right/Left side = 1/1.
Accident causes: sport (60%), motorcycle (24%), others (16%).
Mean operative duration: 45 minutes.
Hospital stay: 2 days.
Lysholm score:
44 patients (69%) reached excellent score and the rest (31%) did good one postoperatively.
Tegner score:
52 patients (81%) returned to sports activity (level 5) at 6 month follow-up.
Range of Motion:
There was no patient with a greater than 50 extension or flexion deficit at final follow-up and no patient who required additional surgery because of loss of range of motion or prolonged inflammation.
Manual Knee Laxity Test:
The Lachman test and pivot-shift test were negative all time of follow-up.
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Complications:
No severe complication was noted in peri- and post-operation: PCL or notch impingement, deep infection of the knee, broken tunnels, failure to fix the grafts in both sides,…
Only 5 cases of post-operative knee effusion but they were solved with few needle aspirations.
DISCUSSION
The most important finding of this study was that DB ACL reconstruction was excellent regarding anterior and rotational stability during the 6 to 12 month follow-up. In this study, negative Lachman and pivot-shift test results were found all the time of follow-up. The Lyshohm score was significant better in all followed-up patients post-operatively, from 84 points (excellence and good). We were also not able to detect any severe complications peri- and post-operatively. 
Actually, most of the patients came to us for the first examination without supporter at the time of 2 weeks post-operatively. This suggested that DB ACL reconstruction controlled knee rotational stability better.
The Tegner score indicated that sports activity was maintained at 6 months.
Limitations:
There were some limitations in this study. First, the follow-up time was short; only 6 to 12 months. Second, we evaluated rotational stability only by the subjective pivot-shift test. Finally, this study did not implement an arthroscopic second look for evaluation of the grafts.
CONCLUSION
DB ACL reconstruction using the AM drilling approach with autologous Hamstring showed excellent result regarding anterior and rotational stability during the 6 to 12 month follow-up. Knee function recovery was almost full at 6 months without severe complications.
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